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(54) Trapping protector 



(57) The present invention relates to a trapping pro- 
tector capable of detecting the presence of an object in 
a sensing region (34) when connected with a device for 
creating input signals and evaluating output signals. 
Said trapping protector comprises a body portion (15), 
at least one ground electrode (14), at least one sensor 
electrode (22) arranged spaced apart from said ground 



electrode (14) and embedded in said body portion (15), 
and a zone of reduced rigidity (23) between said at least 
one ground electrode (14) and said at least one sensor 
electrode (25). Said zone of reduced rigidity (23) is pro- 
vided within said body portion. Thus, the trapping pro- 
tector is capable to detect electrically conductive objects 
and at the time objects of non-conductive material. 
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Description 

[0001] The present invention relates to a trapping pro- 
tector for detecting the presence of an object in a sens- 
ing region. Said trapping protector comprises a body 
portion, at least one ground electrode and at least one 
sensor electrode which is arranged spaced apart from 
said ground electrode and embedded in said body por- 
tion. Additionally, the present invention relates to a sys- 
tem for controlling a power-driven window, comprising 
said trapping protector and a device for creating input 
signals to be applied to said sensor electrode and for 
receiving output signals from said sensor electrode. 
[0002] The number of vehicles equipped with a pow- 
er-driven window or sunroof is increasing, which utilizes 
the driving force of a motor whereby a light touch to an 
operating switch permits easy opening and closing of 
the window or sunroof. However, there exists the danger 
that foreign matter or a body part may be caught be- 
tween the upper edge of the window and the window 
frame upon closing, thus leading to injuries. National 
Highway Traffic Safety Administration Standard 118 
contains regulations to assure safe operation of power 
windows. 

[0003] Several approaches have been made in order 
to avoid such injuries. US 5,459,962 discloses a trap- 
ping protector comprising two mutually spaced apart 
electrical conductors initiating a switching process of a 
drive unit when brought in contact. US 5,754,017, US 
5,932,931 and US 5,966,071 teach a power-driven win- 
dow comprising a load detecting means for detecting the 
drive load of the motor driving the window. Said trapping 
protectors require physical contact and cause signifi- 
cant squeezing of a body part caught between the upper 
edge of the window and the window frame. Amended 
Standard 118 states that the maximum force allowable 
during closure is to be less than 1 00 Newton onto a solid 
cylinder having a diameter of between four and 200 mil- 
limeters. 

[0004] There have been proposed trapping protectors 
which do not require physical contact and, accordingly, 
do not cause squeezing. US 4,453,112 and US 
5,621,290, the disclosure of which is incorporated by 
reference, teach capacitive sensors. Arranged on a win- 
dow frame is at least one sensor electrode to which an 
alternating current is applied. As soon as an electrically 
conductive medium such as a human body part is near 
said sensor electrode the capacity between said sensor 
electrode and a ground electrode changes. The change 
in capacity changes the frequency of an output signal of 
the sensor electrode. Said change is compared to a ref- 
erence level, and the motor for the window is stopped 
or reversed if the change exceeds the threshold. Said 
capacitive sensors can only detect dielectric materials. 
Wood, plastic or any other non-conductive material can- 
not be detected as they do not cause a change of ca- 
pacity. 

[0005] It is therefore an object of the invention to pro- 



vide a trapping protector which is capable of detecting 
electrically conductive objects without physical contact 
with said objects and at the same time capable of de- 
tecting objects of non-conductive material. 
5 [0006] It is a further object of the invention to provide 
a trapping protector capable of detecting objects of elec- 
trically non-conductive material with only minimal 
squeezing of said objects. 

[0007] It is another object of the invention to provide 
10 a system for controlling a power-driven window which 
avoids injuries during closure of said window. 
[0008] The present invention provides a trapping pro- 
tector comprising a zone of reduced rigidity between 
said at least one ground electrode and said at least one 
15 sensor electrode, wherein said zone of reduced rigidity 
is provided within said body portion. 
[0009] The present invention further provides a sys- 
tem for controlling a power-driven window comprising a 
trapping protector as set forth above and a device for 
20 creating input signals to be applied to said sensor elec- 
trode and for receiving output signals from said sensor 
electrode. Said output signals are then processed in or- 
der to detect any obstacle between the window and a 
window frame. 

25 [0010] Both the trapping protection and the system in 
accordance with the present invention may be used es- 
pecially for vehicle doors. The window frame may either 
be attached to the door or to the vehicle body. 
[0011] Any object of dielectric material entering the 
30 sensing region will be detected without physical contact 
due to a change in capacity between said sensor elec- 
trode and said ground electrode. The capacity will rise 
upon presence of said object in the sensing region. Up- 
on detection, a motor driving the window will be stopped 
35 or reversed. Any object of non-conductive material will 
not cause a change of capacity and, accordingly, the 
motor will not stop. Therefore, the object will be forced 
in contact with the body portion of the trapping protector, 
causing displacement of the two electrodes with respect 
40 to each other. Said displacement can be effected with 
minimal force and minimal squeezing due to the zone 
of reduced rigidity arranged between said electrodes. 
Displacement of the electrodes with respect to each oth- 
er leads to a change in capacity which is detected and 
45 causes the motor to stop or reverse. 

[001 2] The zone of reduced rigidity may be configured 
as an air gap or hollow chamber or as material of higher 
resilience than the body portion, preferably sponge rub- 
ber. Both an air gap and a sponge rubber may be coex- 
50 truded together with the body portion, allowing for easy 
and simple manufacturing. The sensor electrode may 
be embedded in the body portion close to said soft spot. 
[0013] In a first embodiment, the ground electrode is 
arranged separately from the body portion, preferably 
55 as part of a window frame. The body portion may then 
be attached to the ground electrode. Preferably, the 
body portion is then configured as a sealing profile for 
a power window. As only the sensor electrode is embed- 
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ded in the body portion, said body portion may feature 
a small cross-section and will not obstruct viewing out 
of the window. Alternatively, the ground electrode may 
be embedded in the body portion allowing for easier as- 
sembly. 

[0014] The size and orientation of the sensing region 
may be changed by suitable shaping and/or arranging 
of the sensor electrode and the ground electrode with 
respect to each other, by changing the number of the 
sensor electrodes and/or of the ground electrodes or by 
charging the sensor electrode and/or the ground elec- 
trode to different potentials. 

[0015] The body portion of the trapping protector is 
preferably at least partially made of an electrically non- 
conductive material in order to insulate the sensor elec- 
trode with respect to the ground electrode. However, the 
body portion may comprise one or several electrically 
conductive regions. Said regions surround the sensor 
electrode and/or the ground electrode, thus enlarging 
their cross-section and changing their shape. The en- 
larged cross-section provides a higher sensitivity, while 
the change in electrode shape allows the change in size 
and orientation of the sensing region. The electrically 
conductive regions may be provided in a accordance 
with the pending US-application 09/315,795, corre- 
sponding to WO 98/25780, the disclosure of which is 
incorporated by reference. 

[0016] Several methods may be used in order to de- 
tect an object in the sensing region. It is currently pre- 
ferred to apply random burst signals to the sensor elec- 
trode charging it to a fixed potential . Next, the charge of 
the sensor electrode is transferred to a charge detector 
comprising a known capacitor. The capacitance of the 
sensor electrode can then be readily ascertained. The 
value obtained is compared to a given reference level, 
and the motor for the power-driven window is stopped 
or reversed depending on the results of the comparison. 
Sampling time and sampling period as well as the fre- 
quency of the applied signals can be varied. However, 
it is also possible to use a method as described in US 
4,453,112 or US 5,621,290. 

[0017] Additional objects and advantages of the 
present invention will be more readily apparent from the 
following detailed description of preferred embodiments 
thereof when taken together with the accompanying di- 
agrammatic drawings in which: 

Figure 1 is a diagrammatic side elevation of a motor 
vehicle, 

Figure 2 is across-sectional view along line II in Fig- 
ure 1 , 

Figure 3 to Figure 10 are different embodiments of 
the detail X of Figure 2, 

Figure 1 1 is a schematic view of a first embodiment 
of a system for controlling a power-driven window, 
Figure 12 is a schematic view of a second embod- 
iment of a system for controlling a power-driven win- 
dow, and 
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Figure 13 is an enlarged schematic side view of a 
vehicle door featuring a further embodiment of a 
system in accordance with the invention. 

5 [0018] Figure 1 shows a motor vehicle 10 having a 
front door 11 with a power-driven window 12 which is 
shown cross-hatched for clarity. The power-driven win- 
dow 12 is raised and lowered in direction 13 by means 
of a suitable motor 36, usually an electric motor under 

10 control by switches positioned within the vehicle for use 
by the driver and/or passengers. All or some of the other 
side windows in the vehicle as well as a sun roof may 
be power-driven. Arranged around the opening of the 
window 1 2 is a window frame 1 4 which may be attached 

15 to the door 1 1 or alternatively to the body of the vehicle 
10. 

[0019] Figure 2 shows a cross-section through the 
window frame 14 along line II in Figure 1 showing the 
trapping protector of the present invention more in de- 

20 tail . The window frame 1 4 is made of an electrically con- 
ductive material such as steel. Attached to the window 
frame 14 is a sealing profile 15 made of rubber or any 
other suitable non-conductive material. Attachment of 
the sealing profile 1 5 to the window frame 1 4 is achieved 

25 by a flange 19 of the sealing profile 15 protruding in a 
channel 1 8 of the window frame 1 4. To enhance the at- 
tachment the flange 1 9 is provided with lips 20. The seal- 
ing profile 15 serves as body portion for the trapping pro- 
jector of the present invention. 

30 [0020] Additionally, the sealing profile 15 is. provided 
with a hollow chamber 16 and a lip 17 for abutment 
against the window 12. The sealing profile 15 further 
features an additional lip 20 covering the window frame 
14. 

35 [0021] Located near the window 12 is provided a sen- 
sor electrode 22 which is embedded in the sealing pro- 
file 15. The window frame 14 is configured as ground 
electrode. Arranged between the sensor electrode 22 
andthe window frame 14 is an airgap or hollow chamber 

40 23. Said hollow chamber 23 reduces the stiffness of the 
sealing profile 15. An electrical signal which will be de- 
scribed more in detail below is applied to the sensor 
electrode 22 and charges it. If an object of dielectric ma- 
terial such as a body part like a hand comes near the 

^5 sensor electrode 22 the motor 36 for driving the window 
12 is stopped or reversed. Detection of such an object 
occurs in a sensing region 34 schematically shown with 
dashed lines. 

[0022] An object of electrically non-conductive mate- 
50 rial, e.g. plastic, cannot be detected when entering the 
sensing region 34. However, if the motor 36 driving the 
window 12 is actuated, said object will be forced in con- 
tact with the sealing profile 1 5, finally deforming the seal- 
ing profile 15 and displacing the sensor electrode 22 
55 with respect to the window frame 1 4. Said displacement 
triggers the trapping protector of the present invention 
and stops or reverses the motor 36. The force required 
for deformation and displacement is significantly re- 
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duced due to the hollow chamber 23 or acting as soft 
spot and providing a zone of reduced rigidity. 
[0023] Alternative embodiments of the trapping pro- 
tector in accordance with the present invention are 
shown in Figure 3 to Figure 10. In Figure 3 the hollow 
chamber 23 is replaced by a sponge material 24 featur- 
ing a higher resilience than the sealing profile 15. The 
sponge material 24 is approximately U-shaped in cross- 
section with the sensor electrode 22 embedded be- 
tween two legs 35, 36 of the of the sponge material 24. 
The window frame 14 is used as ground electrode. 
[0024] Figure 4 shows a different embodiment with 
both a ground electrode 25 and a sensor electrode 22 
embedded in the sealing profile 15. The electrodes 22, 
25 are separated by a hollow chamber 23. The embod- 
iments of Figure 5 and Figure 6 feature a sensor elec- 
trode 22 and a ground electrode 25, too. Here, the elec- 
trodes 22, 25 are separated by a sponge material 24 
either in a cross-section similar to the shape of the hol- 
low chamber 23 or in double U-shape. In the latter case, 
the electrodes 22, 25 are embedded between the re- 
spective legs 35, 36 of the sponge material. 
[0025] It should be noted that the soft spot in form of 
the air gap or hollow chamber 23 or the sponge material 

24 is always arranged between the electrodes 22, 25 or 
the sensor electrode 22 and the window frame 1 4 serv- 
ing as ground electrode. If both electrodes 22, 25 are 
embedded in the sealing profile 15 the ground electrode 

25 is located spaced apart from the window frame 14 
near the outer surface of the sealing profile. The sensor 
electrode 22 is then arranged between the soft spot and 
the window frame 1 4. 

[0026] The positions of the sensor electrode 22 and 
the ground electrode 25 may be exchanged as shown 
in Figure 7. Said change allows for a change in the size 
and orientation of the sensing region 34 which is limited 
by the ground electrode 25. Compared to Figure 2, the 
embodiment of Figure 6 provides a sensing region 34 
extending inward and outward but hardly downward. 
[0027] Further embodiments are shown in Figures 7 
to 10. Figure 7 shows a body portion 15 provided with 
two electrically conductive regions 40 surrounding the 
sensor electrode 22 and the ground electrode 25. Said 
regions 40 are separated by an air gap or hollow cham- 
ber 23. The regions 40 enlarge the cross-section of elec- 
trodes 22, 25 and change their shape. Accordingly, the 
sensitivity of the trapping protector is higher, while the 
sensing region 34 can be changed in size and orienta- 
tion. 

[0028] Figure 8 shows the use of two sensor elec- 
trodes 22a, 22b together with one common ground elec- 
trode 25. The ground electrode 25 effectively limits the 
sensing region 34. Accordingly, the sensing region 34 
extends inwardly and outwardly as indicated with 34a, 
34b, but hardly downward in the middle near the ground 
electrode 25. 

[0029] It is also possible to use two sensor electrodes 
22a, 22b together with two ground electrodes 25a, 25b 



as shown in Figure 9. Said embodiment allows for ef- 
fective separation of the two regions 34a, 34b of the 
sensing region 34. 

[0030] Figure 1 0 shows the change of the sensing re- 
5 gion 34 depending on the charge applied to the sensor 
electrode 22. The first sensing region shown in dashed 
line indicates a charge of 5 Volt. The outer, dotted line 
indicates the sensing region with a charge of 1 0 Volt. 
[0031] It goes without saying that the different ap- 
10 proaches shown in Figures 7 to 10 my be combined. 
Therefore, the size and orientation of the sensing region 
34 may be changed depending on the requirements. 
[0032] Figure 1 1 shows a schematic view of a first ar- 
rangement a system for controlling a power-driven win- 
's dow 12. Said system comprises a sensor electrode 22 
and a ground electrode 25 and a control 26. The control 
26 is capable of creating input signals to be applied to 
said sensor electrode 22 and for receiving output signals 
from said sensor electrode 22. Additionally, it performs 
20 a check of the output signals to determine whether an 
object is near the sensor electrode 22 or trapped be- 
tween the window 12 and the window frame 14. 
[0033] The sensor electrode 22 forms a loop and is 
with its both ends connected to the control 26 via an um- 
^5 bilical cable 27 and a connector 28. The ground elec- 
trode 25 is arranged in proximity of the sensor electrode 
22. Although the two electrodes 22, 25 are shown as 
extending parallel to each other, any other suitable ar- 
rangement may be chosen as long as the distance be- 
30 tween the electrodes 22, 25 does not exceed a certain 
limit. 

[0034] The sensor electrode 22 is charged with a ran- 
dom burst signal schematically shown at 29. Sampling 
time and sampling period as well as frequency of the 
35 signal 29 can be varied in accordance with the require- 
ments. Preferably, the frequency is adapted to the 
length of the sensor electrode 22 so that the overall 
length of the sensor electrode 22 is much smaller than 
the wave length of signal 29. Said relationship will pro- 
40 vide for almost constant sensitivity regardless of chang- 
es in the length of the sensor electrode 22. 
[0035] The signal 29 charges the sensor electrode 22. 
The amount of charge stored depends on the capacity 
between the sensor electrode 22 and the ground elec- 
ts trode 25. The charge is then transferred to a capacitor 
with known capacity (not shown) in the control 26. 
Therefore, the capacitance of the sensor electrode 22 
can be readily ascertained and compared to a given ref- 
erence level. The motor 36 driving the window 12 is 
50 stopped or reversed depending on the result of the com- 
parison. Connection between the control 26 and the mo- 
tor 36 is achieved by a suitable cable 37. The charge 
transferred to the known capacitor is the output signal 
of the trapping protector. 
55 [0036] The capacitance of the sensor electrode 22 
changes if an object of dielectric material is present in 
the sensing region 34. Therefore, presence of said ob- 
ject can be detected. An object of a non-conductive ma- 
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terial will displace the sensor electrode 22 with respect 
to the ground electrode 25 during closure and, accord- 
ingly, cause a change in capacity. 
[0037] The sensor electrode 22 is monitored in order 
to ensure proper operation of the trapping protector. A 5 
low intensity dc-signal schematically shown as 30 is ap- 
plied to one end of the sensor electrode 22 and travels 
along said electrode 22 as shown with arrows 32. If the 
sensor electrode 22 is undamaged, the signal 30 will 
register at the other end of the sensor electrode 22. If 
for some reason the sensor electrode 22 is cut, the sig- 
nal 30 does not arrive at said other end. Lack of the sig- 
nal 30 triggers a warning indicating that the trapping pro- 
tector may not be operational. It should be noted, how- 
ever, that the trapping protector is fully operational in the 
region between contact 28 and the position of the cut. 
[0038] The second embodiment of the system forcon- 
trolling a power-driven window 12 shown in Figure 12 
uses a sensor electrode 22 which is at one end connect- 
ed to a control 26 while its other end 35 is free. Charging 
of the sensor electrode 22 and evaluating the output sig- 
nal is effected as described above in connection with 
Figure 7. The sensor electrode 22 is monitored by ap- 
plying a known signal schematically shown at 31 . The 
signal 31 is preferably applied for a very short period of 
time, e.g. as a ping. Next, the signal 31 travels along the 
sensor electrode 22, is reflected at its free end 35 and 
then travels back to connector 28. Signal travel is indi- 
cated with arrow 32. The length of the sensor electrode 
22 can then be calculated on basis of the runtime of sig- 
nal 31. 

[0039] Figures 1 1 and 1 2 disclose two ways of assur- 
ing integrity of the sensor electrode 22 and therefore 
provide a fail-safe mechanism for the trapping protector 
in accordance with the invention. A third way consists 
in checking the capacity of the sensor electrode 22 or 
the ground electrode 25. if one or both of said electrodes 
22, 25 is cut, the capacity will decrease. Said decrease 
in capacity can be measured and trigger a warning in- 
dicating that the trapping protector may not be fully op- 
erational. 

[0040] In both embodiments the control 26 is shown 
as connected to the ground electrode 25 and grounded 
itself at 33. It should be noted that connecting of the con- 
trol 26 to the ground electrode 25 and grounding the 
control 26 is not necessarily required for proper function 
of the trapping protector. As long as the ground potential 
of the known capacitor in the control 26 and the potential 
of the ground electrode 25 remain constant, preferably 
at the same level, the ground electrode 25 need not be 
connected to the control 26. 

[0041] However, the potential of the ground electrode 
25 may change. It is well known that vehicles may be 
charged during use. Said charge is usually transferred 
to the driver when opening or closing the door. Said 
change in potential can affect the amount of charge that 
can be stored on the sensor electrode 22 and cause 
malfunctions of the trapping protector. It is therefore pre- 
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ferred to connect the control 26 and the ground elec- 
trode 25. Grounding is effected to avoid unnecessary 
and possibly detrimental buildup of potential. The 
ground electrode 25 may, however, be connected to the 
control 26 without grounding for charging to a given po- 
tential in order to shape the sensing region 34. 
[0042] Figure 13 is an enlarged schematic side view 
of a vehicle door 1 1 comprising a window frame 40 pro- 
vided with a sealing profile 15. Embedded in the* sealing 
profile 1 5 is a sensor electrode 22. The sensor electrode 
22 is connected to a control 26 which is embedded in 
the sealing profile 15, too. Embedding both the control 
26 and the sensor electrode 22 in the sealing profile 15 
allows for easy assembly of the vehicle door 11 . 
[0043] The control 26 is provided with a single wire 39 
connected to motor 36 for raising and lowering the win- 
dow glass 12. Wire 39 is also connected to a battery 38 
supplying the required power for the control 26 and the 
motor 36. Accordingly, the wire 39 supplies the required 
power to the control 26 and transports signals from the 
control 26 to the motor 36 and possibly other electric or 
electronic components which are not shown in detail. 
Therefore, only wire 39 protrudes from the sealing pro- 
file 11 so that assembly of the vehicle door 1 5 is further 
simplified. 

[0044] Depending on the construction of the sealing 
profile 15 the control 26, the sensor electrode 22 and 
wire 39 and wire 39 are either embedded in the sealing 
profile 15 or attached thereto. If the sealing profile 15 
comprises a rigid outer frame which is backed by ex- 
truded material, the control 26, the sensor electrode 22 
and the wire 39 may be attached to the rigid outer frame 
and then covered with the remaining parts of the sealing 
profile 15. 

[0045] The present invention provides a trapping pro- 
tector as well as a system for controlling a power- driven 
window 12 which allow detection of electrically conduc- 
tive objects without physical contact. Detection of ob- 
jects of electrically non-conductive material is achieved 
with minimal squeezing due to the soft spot in form of 
the hollow chamber 23 or the soft material 24 between 
the sensor electrode 22 and the ground electrode 25. 
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45 Claims 

1. A trapping protector capable of detecting the pres- 
ence of an object in a sensing region (34) when con- 
nected with a device for creating input signals and 
50 evaluating output signals (26), comprising a body 
portion (15), at least one ground electrode (14), at 
least one sensor electrode (22) arranged spaced 
apart from said ground electrode (14) and embed- 
ded in said body portion (1 5), characterized in that 
55 a zone of reduced rigidity (23, 24) is provided be- 
tween said at least one ground electrode (14) and 
said at least one said sensor electrode (22), said 
zone of reduced rigidity (23, 24) is provided within 



5 



BNSDCCID: <EP 1 1541 10A2_I_> 



9 

said body portion (15). 

2. The trapping protector of claim 1 , wherein saic 
of reduced rigidity (23) is in the form of an a 
provided in said body portion (15). 

3. The trapping protector of claim 1 , wherein saic 
of reduced rigidity (24) is in the form of a mj 
of higher resilience than said body portion (1 

4. The trapping protector of claim 3, wherein sai 
terial of higher resilience is made of sponge n 

5. The trapping protector of any preceding 
wherein said ground electrode (14) is constr 
separately from said body portion (15), said 
portion (15) being attached to said ground elec 
(14). 

6. The trapping protector of any preceding 
wherein said ground electrode (1 4) is a part of a win- 
dow frame. 

7. The trapping protector of any preceding claim, 
wherein said ground electrode (14) is embedded in 
said body portion (15). 

8. The trapping protector of any preceding claim, 
wherein said sensor electrode (22) is in the form of 
a loop. 

9. The trapping protector of any preceding claim, 
wherein said body portion (15) is configured as a 
sealing profile for a power-driven window (12). 

10. The trapping protector according to any preceding 
claim, wherein said sensing region (34) is shaped 
by shaping, arranging and/or changing the number 
of said sensor electrodes (22) and/or ground elec- 
trodes (25) and/or by charging said sensor elec- 
trode (22) and/or said ground electrode (25) to dif- 
ferent potentials. 

11. The trapping protector according to any preceding 
claim , wherein said body portion (1 5) is at least par- 
tially made of an electrically non-conductive mate- 
rial. 



at least one body portion (15), 
at least one ground electrode (14, 25), 
at least one sensor electrode (22) arranged 
spaced apart from said ground electrode 
(14, 25) and embedded in said body por- 
tion (15), a zone of reduced rigidity (23) be- 
tween said at least one ground electrode 
(14) and said at least one sensor electrode 
(22), and 

a device (26) for creating input signals to be ap- 
plied to said sensor electrode (22) and for re- 
ceiving output signals from said sensor elec- 
trode (22), wherein said output signals change 
depending on presence of an dielectric object 
in the sensing region (34) and upon a change 
in the mutual position of said sensor electrode 
(22) and said ground electrode (14, 25), 
said device initiating a switching process of a 
drive unit (26) depending on a change in said 
output signals. 

14. The system according to claim 13, wherein said 
sensor electrode (22) is in the form a of loop and 

25 both ends of said sensor electrode (22) are con- 

nected to said device (26). 

15. The system according to claim 13 or 14, wherein 
said device (26) is capable of emitting a low-inten- 

30 sity dc signal. 

16. The system according to any one of claims 13 to 
15, wherein said device (26) is electrically connect- 
ed to said ground electrode (14, 25). 

35 

17. The system according to any one of claims 16, 
wherein said device (26) and said ground electrode 
(14, 25) are grounded. 

40 18. The system according to any one of claims 13 to 
17, wherein said sensing region (34) is shaped by 
shaping, arranging and/or changing the number of 
said sensor electrodes (22) and/or ground elec- 
trodes (14, 25) and/or by charging said sensor elec- 
ts trode (22) and/or said ground electrode (14, 25) to 
different potentials. 
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12. The trapping protector according to any preceding 
claim, wherein said body portion (15) comprises at 50 
least one electrically conductive region (40). 

13. A system for controlling a power-driven window, 
comprising 



a trapping protector capable of detecting the 
presence of an object in a sensing region com- 
prising 
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(54) Trapping protector 



(57) The present invention relates to a trapping pro- 
tector capable of detecting the presence of an object in 
a sensing region (34) when connected with a device for 
creating input signals and evaluating output signals. 
Said trapping protector comprises a body portion (15), 
at least one ground electrode (14), at least one sensor 
electrode (22) arranged spaced apart from said ground 



electrode (14) and embedded in said body portion (15), 
and a zone of reduced rigidity (23) between said at least 
one ground electrode (14) and said at least one sensor 
electrode (25). Said zone of reduced rigidity (23) is pro- 
vided within said body portion. Thus, the trapping pro- 
tector is capable to detect electrically conductive objects 
and at the time objects of non-conductive material. 
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